Introduction
Heart failure (HF) is a chronic disease, as such, it is a condition that requires constant monitoring to ensure patients' health 1 . It is estimated that $37.2 billion is spent annually on the 5.8 million HF patients in the US with hospitalization for HF being a major contributor to the total cost. 2 Approximately 17% to 33% of HF patients are readmitted to the hospital within 30 days of discharge. 3 Due to an aging population and increasing economic burden, it has become a priority to reduce the number of HF admissions. One approach to try to reduce hospitalizations is to use technology and develop patient-center approaches via internet or mobile application to help patients manage their HF. To better understand how to develop these types of approaches we administered a survey to assess HF patient's use of technology. This investigation will give important insight into the potential barriers and feasibility of using technology to help manage a growing HF population.
Methods
This study was conducted at the University of Michigan Health Systems and was approved by the Institutional Review Board. Clinic patients were interviewed face-to-face with a 19 question survey to address technology use in patients with HF. To be included in the study patients had to be willing to participate, self-identify that they had HF, and were over 18 years of age.
Descriptive analysis was used to report the data. Categorical data for gender and age were compared using a Chi-square test. Continuous data was compared using t-tests or ANOVA. A P < 0.05 was considered significant.
Results
A total of 100 patients were surveyed, majority where males (69%) and the overall mean age of the population was 60±15 years old. Most HF patients (79%) owned a computer and 44% of patients owned a smart device (p=0.002). Similar number of patients owned either an Apple or Android device. Of the patients that owned a smart device, 30% had more than one device (iphone and ipad or android phone and tablet). Most patients with smart devices also owned a computer (93%). Majority of patients accessed their smart devices > 10 times per day (71%) and only 11% accessed their smart devices less than 5 times a day. In regard to age, patients who owned computers and smart devices were younger as compared to patients who did not (p = 0.005 and p = 0.001, respectively). There were no differences in regard to gender and owning either a computer or a smart device. The ability of HF patients to navigate the internet is shown in Figure 1 . Interestingly, 15% of HF patients did not have access to the internet. Overall, 51% of patients used technology to look up health problems. These patients were younger than patients that did not look up health problems (56 ± 13 vs 65 ± 16 years, p = 0.002). Of the patients who rated themselves above average in navigating the internet, 79% used technology to investigate health problems. In contrast, patients who rated themselves average or below average in navigating the internet, only 58% and 26% looked up health problems (p=0.001). Patients who owned smart devices, 52% were above average navigating around their smart device. These patients also had a greater number of mobile applications (14 ± 13 vs 5 ± 8). Of note, over 70% of patients with smart devices look up health related information on the internet and did not matter how well they navigated their smart device (77% of patients were average or below average and 83% of patients were above average in navigating Letters to the Editor | 85
International Cardiovascular Forum Journal 6 (2016) DOI: 10.17987/icfj.v6i0.229 their smart device). In contrast, only 34% of patients who owned a computer looked up health information on the internet. In addition, 39% of smart device owners e-mailed their provider as compared to only 14% for patients who owned just a computer.
Discussion
Overall, the results of our study showed that the majority of the HF patients have access to computers and to lesser degree smart devices. Patients who owned either a computer or a smart device were younger, with the youngest patients owning smart devices. Patients that were most likely to access health related information were younger and had above average ability to navigate the internet, or owned a smart device. In addition more patients with smart devices communicated with their health care provider than patients who owned a computer, however the overall number is still low. There are studies that have evaluated the use of internet and computers in patients with chronic illness. [4] [5] [6] Similar to these studies our study found that age was an important determent of use. Other factors that have been found included socialeconomic and educational status. There are very limited studies evaluating HF patients, the most recent study suggested that cognitive function and health literacy may also limit patients use of technology. 7 An important aspect of this study is measuring the use of smart devices among HF patients. This is one of the first studies that address this technology in HF. Data suggests that smart device owners tended to access technology to a greater degree than patients who owned only a computer. This cohort of HF patients may be very adaptable to using technology including mobile apps to help manage their HF. However, patients who do not own a smart device may need to be targeted along with older patients to help improve their usability of technology. Our findings showed that HF patients have access to technology and are more engaged if they have confidence navigating the internet, are younger, and own a smart device. There are number of limitations to our study (including not measuring HF, social economic, and educational status) however, our data still suggests there are targeted opportunities to improve HF patient's use of technology. In addition, there are a significant number of HF patients with smart devices and the development and testing of mobile applications for these patients is warranted.
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